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VLPSOHEHDPVDQGOLQWHOVEXLOWLQPDVRQU\ZDOOV,QIOXHQFHRIWKHKHLJKWRIZDOORYHUOLQWHORQOLQWHOFDSDFLW\ZDVWHVWHG
RQWKUHHGLIIHUHQWKHLJKWV
7HVWV
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RIUHLQIRUFHPHQWRIVWDQGDUGOLQWHOVDUHSUHVHQWHGLQ)LJ,QWKH]RQHRIVXSSRUWLQJRIPRGLILHGOLQWHOGRXEOHQXPEHU
RIVWLUUXSVLVDSSOLHG
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)LJ5HLQIRUFHPHQWGHWDLORIVWDQGDUGDQGPRGLILHGSUHFDVWOLQWHO
Simply supported beam tests 
,QEDVLFWHVWVWKUHHVWDQGDUGOLQWHOVZHUHWHVWHGLQDFFRUGDQFHZLWK(XURSHDQFRGHV(1>@DQGSU(1
>@/LQWHOVZHUHVXSSRUWHGLQRQHWKLUGRIVXSSRUW]RQHDQGVXEMHFWHGWRDWZRSRLQWORDGLQRQHIRXUWKRIWKH
VSDQE\DK\GUDXOLFMDFNN1UDQJH)LJD)RUFHZDVPHDVXUHGE\DIRUFHJDXJHN1DFFXUDF\'HIOHFWLRQV
ZHUHPHDVXUHGE\LQGXFWLRQVJDXJHPPDFFXUDF\LQWKHPLGVSDQDQGPPDFFXUDF\RYHUVXSSRUWV7KH
ORDGZDVLQFUHDVHGLQVWDJHVDQGDWHDFKVWDJHGHIOHFWLRQVZHUHPHDVXUHGDQGFUDFNVZHUHUHFRUGHG$GGLWLRQDOO\WZR
OLQWHOVZHUHORDGHGLQDZD\WKDWZDVVLPXODWLQJUHDOLVWLFWHUPVRIZRUNLQWKHZDOODXWKRU¶VPHWKRG)LJE,QWKLV
PHWKRGDILYHSRLQWORDGZDVVXEMHFWHGDWWKHFHQWHURIHDFKOHQJWKRIWKHVSDQDQGYDOXHRIHDFKIRUFHZDVHTXDO
WRDUHDRIWKHSDUWRIWKHWULDQJOHRIORDG
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D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Test of lintels in masonry walls 
/LQWHOVZHUHWHVWHGZLWKDGGLWLRQDOZDOORYHUWKHPZLWKGLIIHUHQWKHLJKW6HWV1,1DQG1,:KDGILYHOD\HUVRI
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,QWKHVHW1,WZRVSHFLPHQVQR1DQG1ZHUHWHVWHGZLWKVWDQGDUGOLQWHOVDQGWZRVSHFLPHQVQR:DQG
:ZLWKPRGLILHG OLQWHOV6SHFLPHQVZHUH WHVWHGDIWHUGD\V IURPEULFNOD\LQJ$)RXUSRLQWYHUWLFDO ORDGZDV
DSSOLHGE\DK\GUDXOLFMDFNN1UDQJH+RUL]RQWDOORDGZDVDSSOLHGE\VWHHOWLHVDQGVSULQJVWRVXEVWLWXWHIRU
IDUWKHUSDUWRIWKHZDOODQGPHDVXUHPHQWRIIRUFHZDVFRQGXFWHGE\DIRUFHJDXJHN1DFFXUDF\/RDGZDVDSSOLHG
LQWZRVWHSV,QWKHILUVWVWHSKRUL]RQWDOWUHVVRIDERXW03DZDVLQGXFHGE\WLHVDQGVSULQJV,QWKHVHFRQGVWHS
YHUWLFDOORDGZDVDSSOLHG'LVSODFHPHQWVZHUHPHDVXUHGE\LQGXFWLRQVJDXJHYHUWLFDOPPDFFXUDF\KRUL]RQWDO
PPDFFXUDF\RQERWKVLGHVRIZDOO0RGHORIWKHVHW1,,1ZDVSUHSDUHGDQGWHVWHGLQWKDWVDPHZD\DVPRGHOV
LQVHWV1,1DQG1,:
,QWKHVHW%.2=.DIRXUSRLQWORDGZDVDSSOLHGE\WZRN1K\GUDXOLFSUHVVHVDQGVL[SDLUVRIWLHVZLWK
N1K\GUDXOLFSUHVVHV,QWKHILUVWVWHSORDGVIURPWLHVZHUHDSSOLHGDQGYDOXHRIORDGZDVHTXDOWRORDGIURPRQHVWRUH\
RIVL[PHWHUV¶VSDQVODE7ZRSDLUVRIWLHVZHUHORFDWHGGLUHFWO\RYHUWKHOLQWHO,QWKHVHFRQGVWHSDGGLWLRQDOORDGV
IURPWZRN1K\GUDXOLFSUHVVHVZHUHDSSOLHG,QVHW1,,1DQG%.2=.RQO\YHUWLFDOGHIOHFWLRQRIWKHOLQWHOZDV
PHDVXUHGE\LQGXFWLRQVJDXJHRQRQHVLGH2QRWKHUVLGHQRQFRQWDFWPHWKRGRIVWUDLQPHDVXUHPHQWZDVXVHG7RWKLV
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PHDVXUHPHQWVWZRKLJKUHVROXWLRQFDPHUDVDQGVSHFLDOVRIWZDUHZHUHXVHG$UHDRIPHDVXUHPHQWLVPDUNHGE\VPDOO
EODFNGRWVZKDWLVVKRZQLQ)LJ
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QHDU WRDVXSSRUW]RQHVRRQ7KHFUDFNVFRQWLQXDOO\ZLGHQDQGIDLOXUHRFFXUUHGVXGGHQO\ZLWKKRUL]RQWDOFUDFNDW
VXSSRUW]RQHRQKHLJKWRIORQJLWXGLQDOEDUV,QWKHDXWKRU¶VPHWKRGWHVWFUDFNVDQGIDLOXUHPRGHSURFHHGWKHVDPHZD\
LWGLGLQWKHVWDQGDUGWHVW+RUL]RQWDOSDUWRIVWLUUXSVKDGD³&´VKDSHFDXVHGPRYHPHQWRIORQJLWXGLQDOEDUV&UDFN
SDWWHUQDQGGHIRUPDWLRQRIVWLUUXSVLQGLFDWHWKDWVKHDUIDLOXUHZDVUHVXOWRIODFNRIDQFKRUDJHFDSDFLW\RIORQJLWXGLQDO
EDUV,QWKHVHWV1,1DQG1,:OLQWHOVWHVWHGZLWKZDOOILUVWFUDFNVDSSHDUHGLQWKHVDPHWLPHRQWKHZDOODQGRQ
WKHOLQWHO,QPRGHO1DQG1FUDFNVRQOLQWHODSSHDUHGRQGRZQVLGHFORVHWRVXSSRUW]RQHEXWLQPRGHOV:DQG
:FUDFNVRQOLQWHODSSHDUHGGLUHFWO\RYHUVXSSRUWRQXSSHUVLGH'HVWUR\HGPRGHOVDUHSUHVHQWHGRQ)LJ
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1RFUDFNVZHUHREVHUYHGLQPLGGOHVSDQRIOLQWHOV$OOFUDFNVRQWKHZDOOZHUHORFDWHGEH\RQGWULDQJXODUDUHD,Q
PRGHO1,,1ILUVWFUDFNDSSHDUHGRQZDOODWORDGN1DQGQH[WFUDFNVDSSHDUHGRQWKHZDOODQGOLQWHODWVDPH
WLPHDWORDG%XWGXULQJDQDO\VLQJUHVXOWVREWDLQHGIURPQRQFRQWDFWPHWKRGILUVWFUDFN)LJDZDVQRWLFHGDW
ORDGN1DQGVHFRQGFUDFN)LJEDWORDGN17KHGLIIHUHQFHDUHHTXDON1IRUILUVWFUDFNDQG
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N1IRUVHFRQGFUDFN'HVWUXFWLRQRIVSHFLPHQZDVFDXVHGE\ORRVHFDSDFLW\RIFRQFUHWHEORFNVXSSRUWLQJOLQWHO,WV
GHVWUXFWLRQZDVUHVXOWHGE\VKHDUFUDFNH[WHQGHGDORQJDOOKHLJKWRIWKHZDOOWRJHWKHUZLWKOLQWHO0D[LPXPIRUFHZDV
N1DQGUHVSRQGLQJGHIOHFWLRQZDVPP
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DILUVWFUDFNEVHFRQGFUDFN
,QPRGHO%.2=.ILUVWFUDFN)LJDDSSHDUHGRQFRQFUHWHEORFNORFDWHGRYHUVXSSRUW]RQHRIOLQWHODWORDG
N11H[WFUDFN)LJEZDVREVHUYHGRQOLQWHODWORDGN1%DVLFUHVXOWVIURPQRQFRQWDFWPHWKRGSUHVHQWHG
WKDWILUVWFUDFNZDVQRWLFHGDWORDGN1DQGVHFRQGFUDFNDWORDGN17KHGLIIHUHQFHLVHTXDON1IRU
ILUVW FUDFN DQGN1 IRU VHFRQGFUDFN'HVWUXFWLRQRI VSHFLPHQZDVGXH WR VKHDU FUDFNRI OLQWHOV DQG VSOLWWLQJ
FRQFUHWHEORFNRYHUVXSSRUW]RQHRI OLQWHO0D[LPXPIRUFHZDVN1DQGUHVSRQGLQJGHIOHFWLRQZDVPP
9LHZVRIGDPDJHGPRGHOV1,1DQG%.2=DUHVKRZQLQ)LJ
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VSHFLPHQVZLWKWKHZDOOVKDGUHLQIRUFHGFRQFUHWHFRUHVSXWWHGEHWZHHQVSHFLPHQDQGORDGEXWRQO\LQVHW%.2=.
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